The incidence of neural tube defects varies not only from country to country but also from region to region within a country.' We showed in a preliminary study that the incidence in this area was 11/1000 births, an extremely high figure. 2 We therefore undertook the present larger study to find out the incidence and type of neural tube defects found in the area served by our three hospitals, and to look for possible aetiological factors.
Patients and methods
Three thousand five hundred consecutive live and stillbirths took place at three hospitals between November 1985 and January 1987. They were examined within 24 hours of birth for evidence of neural tube defects. Mothers were questioned about their obstetric history, parental consanguinity, and socioeconomic class. Social class was graded according to the classification of Prosod3; classes I and II were upper class, class III middle class, and classes IV and V lower class. Nearly half the births in the area took place at these three hospitals, and the socioeconomic and religious groupings were comparable with those of the total population of the area.
Necropsies were carried out on all babies who were stillborn with neural tube defects, and on those that were born alive but subsequently died.
The x2 test was used for statistical analysis. 27 weighed between 1000 and 2500 g (incidence 30.4/1000), and only nine weighed more than 2500 g (incidence 3.5/1000) (p<0.001).
Thirty babies with neural tube defects (75%) died in the perinatal period, which included all those with The range of neural tube defects in Southern India 203 western countries (for example, the United States and Scotland) are reporting downward trends.8 9 The reasons for this are probably the difference in the general health of the populations, and the widespread prenatal screening and termination of affected pregnancies in those countries.10
The significantly higher incidence in consanguineous families suggests that there may be a genetic component to the aetiology; similar observations have been reported from Bombay,7 Iran,11 and Alexandria7 where the incidence was 14-2 when the parents were first cousins or closer, 8-6/1000 when they were related to a lesser degree than first cousin, and 5-7/1000 when they were not related. The incidence in our series is shown in table 2, but the differences between the consanguineous groups was not significant. In three states in southern India (including Karnataka) inbreeding has been practised for more than 2000 years12 and so genetic factors may also be important among non-consanguineous couples.
Previous miscarriages, stillbirths, and births of malformed babies were significantly commoner in our series among mothers who gave birth to babies with neural tube defects. Previous reports have shown similar findings.'3 14 It has been suggested that neural tube defects are more common if miscarriages or stillbirths occur just before the proband, but we have no data about this in our study.15 Again genetic factors have been mentioned as causing repeated pregnancy losses in both animals and humans, though their exact nature has not been specified. 16 17 Reports from Britain have mentioned associations between the occurrence of neural tube defects and season of the year and social class,1821 but we found no such associations. Reports concerning the incidence of such defects and maternal age and parity are conflicting15; we found significantly more defects in babies whose mothers were in the age group 20 to 30 years; parity however, did not exert a significant effect in our series. In addition, and contrary to accepted teaching, we found that babies with anencephaly tended to have low birth weights.
There was a wide range of associated defects, the most common being talipes equinus, which was present in eight babies (20%). Other reported defects include club foot; congenital dislocation of the hips; flexion contractures; arthrogryposis; abnormalities of the spine, ribs, and sternum; and adrenal and lung hypoplasia.22 The incidence of these varies among series from as low as 6*5% to as high as 40% depending on the method of diagnosis. 15 Other associated deformities may include omphoceles, diaphragmatic hernias, and facial clefts, as well as renal agenesis and cardiovascular abnormalities.23 Five of our babies had cleft palates (12.5%), which is lower than the figure quoted by Martin et al.24 There is obviously a complex interaction of genetic and other factors in the aetiology of neural tube defects,25 and our results suggest that in our highly inbred population the genetic factors are probably the most important. 
